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Abstract 



PROBLEM TO BE SOLVED: To provide a new chiral metallic catalyst which shows high yield and superb 
optical selectivity and can be controlled for chemical reaction under simple and mild conditions and further, 
effects asymmetric synthesis of thiol in the Michael addition reaction as well as the asymmetric Michael 
addition reaction process of the thiol using the chiral metallic catalyst. 

SOLUTION: The chiral metallic catalyst contains a metallic compound represented by formula (I): M(ORQ4 
(wherein, M is an element of metals and Rf is an alkylsulfonyl group containing fluorine and a chiral prolinol 
compound represented by formula (II): (wherein, R1, R2,R3 and R4 are each a hydrocarbon group which may 
have a substituent group). This chiral merallic catalyst is used for the asymmetric Michael addition reaction 
process of the thiol. 
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p OMe was usec j ^ a ligand. 

b 15 mol% of chiral hafnium catalyst was used 
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